Abstract Cases of acute pesticide poisoning (APP) account for significant morbidity and mortality worldwide. Developing countries are particularly susceptible due to poorer regulation, lack of surveillance systems, less enforcement, lack of training and inadequate access to information systems. Previous research has demonstrated wide variability in incidence rates for APP. This is possibly due to inconsistent reporting methodology and exclusion of occupational and non-intentional poisonings. The purpose of this document is to create a standard case definition to facilitate the identification and diagnosis of all causes of APP, especially at the field level, rural clinics and primary health-care systems. This document is a synthesis of existing literature and case definitions that have been previously proposed by other authors around the world. It provides a standardized case definition and classification scheme for APP into categories of probable, possible and unlikely/unknown cases. Its use is intended to be applicable worldwide to contribute to identification of the scope of existing problems and thus promote action for improved management and prevention. By enabling a field diagnosis for APP, this standardized case definition may facilitate immediate medical management of pesticide poisoning and aid in estimating its incidence. 
Background
Cases of acute pesticide poisoning (APP) account for significant morbidity and mortality worldwide, especially in developing countries. 1, 2 There are no reliable estimates as to how many people per year suffer from pesticide-related health effects. This is due to several reasons including a lack of standardized case definition. The purpose of this document is to create a standard case definition to facilitate the identification and diagnosis of APP, especially at the field level, in rural clinics and primary health-care systems. The case definition is inclusive of all circumstances of poisoning including suicide, homicide, non-intentional (accidental exposure) and occupational.
Studies in developed countries have demonstrated the annual incidence rates of APP in agricultural workers to be as much as 18.2 per 100 000 full time workers 3 and 7.4 per million among schoolchildren. 4 Yet, cases of APP may be the result of various causes in different regions of the world. In developing countries, where there is insufficient regulation, lack of surveillance systems, less enforcement, lack of training, inadequate access to information systems, poorly maintained or nonexistent personal protective equipment, and larger agriculturally-based populations, the incidences are expected to be higher.
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The use of pesticides banned in industrialized countries, in particular, highly toxic pesticides as classified by WHO, 6 obsolete stockpiles and improper storage techniques may provide unique risks in the developing world. 7, 8 In some countries, such as China and Sri Lanka, 9 self-poisoning with pesticides is a particular problem. Studies from Sri Lanka regarding self poisoning reveal an APP incidence rate of approximately 180 per 100 000. 10 Studies from developing areas in Central America (El Salvador and Nicaragua) have indicated an overall incidence rate of 35 per 100 000 for APP in the general population 11 and 17.8 per 100 000 occupationally-related APP in Thailand. 12 In Belize, it has been estimated that 17 pesticide poisonings per 100 000 residents and 4142 preventable poisonings occur each year. 13 Previous research has demonstrated that reported occupational and nonintentional causes vary from 10% to 50% in developing countries.
14 The reason for this variation is unclear, but is likely contributed to by inconsistent recording methodology and lack of a standard case definition for an APP. 14 These variations may result in an underestimation of the true incidence of APP.
Since occupational and nonintentional pesticide poisoning require a specific set of prevention and control measures separate from those required for suicidal exposures, it is important to accurately determine the magnitude of the problem through better estimates and identification of cases and deaths resulting from APP. Several challenges exist in attempting to determine the scope of the problem: misdiagnosis by health-care providers, lack of readily accessible health care in rural populations, exclusion of non-hospitalized cases, resigned acceptance by workers that adverse health effects are expected, 15 and the fact that less severe cases of APP may not seek health care. Additionally, suicidal ingestions of pesticides account for the most severe cases of poisoning and consequently hospital-based studies may underestimate the overall (occupational/non-intentional) incidence of APP. 16 Further, many developing countries lack the resources to establish and maintain the necessary surveillance programmes and to obtain confirmatory laboratory testing for all possible cases of APP; therefore, the ability to identify a poisoning may differ between developing and developed countries. A standardized case definition will provide a practical tool for more accurately estimating the incidence of acute pesticide poisoning and identifying where problems exist to stimulate better management and control actions.
Methods
The work was conducted at the Intergovernmental Forum on Chemical Safety (IFCS) which is hosted by the WHO. The IFCS is a mechanism for cooperation among governments, intergovernmental organizations and nongovernmental organizations for promotion of chemical risk assessment and the environmentally sound management of chemicals. An extensive worldwide literature review was conducted to obtain all relevant materials regarding pesticidepoisoning surveillance, pesticide intoxication, pesticide-related exposures, definition of pesticide poisoning, and determination of incidence and prevalence of pesticide poisoning. The WHO Pesticide Project Surveillance Working Group (2001 Group ( -2003 17 definition was used as a starting point. 
Challenges
Classification strategies for APP must take into account the level of certainty of exposure, diversity of health effects, and plausibility that there is a causal link. Although, laboratory, biologic or environmental sampling may provide high specificity in detection of APP cases, sole reliance on these methods will result in a large proportion of missed cases. Further, while inpatient hospital records, suicide registries, forensic evidence and personal interviews may provide the strongest support for causation, these modes are too narrow and fail to provide adequate surveillance. Conversely, a case definition which is too broad may lack specificity and overestimate the true incidence of APP.
Due to the wide range of pesticides and their toxicities, clinical presentations can vary significantly. Additionally, it can be difficult to determine whether nonspecific symptoms are actually due to the pesticide exposure or other common environmental factors such as heat illness. Pesticides are defined as any substance or mixture of substances intended for preventing, destroying, repelling or mitigating any pest.
8 Examples include herbicides, insecticides, rodenticides, fungicides, fumigants and wood treatment products. Pesticide exposure can occur via ingestion, inhalation, dermal absorption or ocular contact. It is important to identify whether signs and symptoms of pesticide poisoning are due to the active ingredient (the pesticide itself ), inactive ingredients, solvents or additives which may vary by region, country, manufacturer or individual preference. 11, [21] [22] [23] [24] These categories were chosen to provide simple delineations, ease of initial identification of cases and to provide a meaningful tool for quantifying the magnitude of problems in specific situations. Table 3 presents the case definition matrix for APP proposed as a classification tool. The distinction between the "probable" and "possible" cases is arrived at by the requirement that the case meet one criteria in each of the categories (exposure, health effects and causality). A probable case refers to a case that is presumptive, substantiated or "more likely than not" caused by exposure to a pesticide. The "unlikely/ unknown" case definition represents cases for which there is unlikely or unknown causality or exposure. This category is arrived at by the requirement that the case meet only one criteria in any of the categories. Clinical evaluation, carried out by a health-care provider or trained personnel with some knowledge of the health effects caused by exposure to pesticides, is advised when making a determination about health effects. A distinction is to be made between signs and symptoms. A physical sign is an objective finding that can be described by a health-care provider (e.g. diaphoresis, tachycardia, vomiting). A symptom is a subjective complaint reported by a patient (e.g. nausea, headache, dizziness). The information in Table 1 and Table 2 provides guidance for the determination of health effects. It is important to keep in mind that since all the possible toxic effects of each pesticide are not entirely known, the possibility may still exist that certain symptoms represent new, as yet undocumented, health effects from a pesticide.
Discussion
This paper provides a standard definition and classification scheme for APP to enable its identification and diagnosis, especially at the field level, It is intended to provide a case definition for acute pesticide poisoning and consequently does not account for chronic effects (e.g. carcinogenesis, neurological effects, reproductive effects and developmental abnormalities). While these potential effects have significant public health importance, the scope of this definition does not allow for assessment of chronic poisoning.
The case definition is designed to account for the wide range of clinical practice, methods of diagnosis and observational epidemiological/surveillance methods that exist across the world.
Such information collected can substantively contribute to identification of existing problems and thus promote action for improved management and prevention. 21 Based on the proposed criteria, laboratory confirmation is not absolutely necessary to meet the standard of a probable APP. Notwithstanding, thorough clinical evaluation, carried out by a health-care provider or trained personnel with some knowledge of the health effects caused by unsafe exposure to pesticides, is required. Hospitalization is not a precondition for using the case definition to classify an incident.
Finally, due to the complexity of this public health problem, the use of this definition has its limitations. Many individuals and workers who experience health effects from APP may never present to a health-care provider due to distance from a medical facility, lack of resources, economic factors, fear of job loss or other reasons. 25, 26 Some healthcare providers may be unaware of the relationship between pesticide and illnesses and fail to diagnose or report the incident properly. Additionally, some pesticides may not be properly mixed, prepared, applied, labelled or registered, [27] [28] [29] making the determination of the agent of exposure difficult. Although this definition provides a framework for further epidemiologic study, it does not serve as a substitute for a national registry of pesticide use and illness. By enabling a field identification of APP, this standardized case definition may facilitate immediate medical management of pesticide poisoning and aid in estimating its incidence. As this case definition is used in different countries and situations, it will be kept under review and updated on the basis of lessons learned. The information provided from its use will provide guidance for future research projects and the implementation of exposure prevention and management programmes. 
Resumen
Intoxicación aguda por plaguicidas: propuesta de instrumento de clasificación Los casos de intoxicación aguda por plaguicidas (IAP) son una causa importante de morbilidad y mortalidad a nivel mundial. Los países en desarrollo son particularmente vulnerables, pues en ellos coinciden una escasa regulación de esos productos, la falta de sistemas de vigilancia, un menor cumplimiento de las normas y un acceso insuficiente a los sistemas de información. Investigaciones anteriores han puesto de relieve una gran variabilidad de las tasas de incidencia de IAP. Ello se debe posiblemente a unos métodos de notificación incongruentes y a la exclusión de las intoxicaciones laborales y no intencionales. La finalidad de este artículo es crear una definición de caso estándar que facilite la identificación y el diagnóstico de todas las causas de IAP, especialmente sobre el terreno, en los consultorios rurales y en los centros de atención primaria. Se hace una síntesis de la bibliografía existente y de las definiciones de caso propuestas anteriormente por otros autores en todo el mundo, y se proporciona una definición de caso normalizada y un sistema de clasificación de las IAP en tres categorías: probable, posible e improbable/origen desconocido. Esos criterios se han concebido de manera que puedan aplicarse en todo el mundo para facilitar la determinación de la magnitud de los problemas existentes y promover así la adopción de medidas que mejoren el tratamiento y la prevención. Posibilitando el diagnóstico sobre el terreno de las IAP, esa definición de caso normalizada puede facilitar el tratamiento médico inmediato de la intoxicación por plaguicidas y la estimación de su incidencia. 
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